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(54) REFRIGERATOR OIL COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a refrigerator oil 

composition which is excellent in decreasing friction in j_j j_| 

both the oily region and the extreme pressure region of j j 

a friction part between an A! material and an iron _i ij^-Q _^ ) — -f 

material by compounding a base oil comprising a mineral | j 

oil and/or a synthetic oil with a partial ester of a MO R * * 

polyhydric alcohol and a fatty acid and an acidic 

phosphoric ester (amine salt), each in a specified 

amount. 

SOLUTION: Based on the composition, 0.01-5 wt.% 

partial ester of a polyhydric alcohol, preferably a tri- or 

tetrahydric alcohol, and a fatty acid, preferably a 12-240 |^ |^ 

fatty acid and 0.001-1 wt.% acidic phosphoric ester ] | 

(amine salt) are compounded into a base oil. Preferably, — (G — C) — ^ 

the base oil is at least one oxygen-containing synthetic | ), 

oil selected from among polyvinyl ethers, polyol esters, H O R 

and polyalkylene glycols. A polyvinyl ether which is a 

copolymer having structural units represented by 

formula 1 and structural units represented by formula II 

is preferable. In the formulas, R45 is a 1-30 hydrocarbon group; and R46 is a 3-200 
hydrocarbon group provided that R45 is not the same as R46. 
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5^;u7xx7us. =&a75^iU7xx/us. sa^:7^ju 
s. §ap<5^;u'<>v'Vi/», sa7ix;uypi:f;u», 

I I 

c = c 
I I 

R» O (R" O) . R' 
[0044] (iC^". R5 ~r9 St/a(±. BulBtl^i: 



[0 0 3 9] cO/1?'Jt'x;l/x-x;l/35<b^%i (i) 

laiB-isic (V) T'S*tis<SfiEmffiswr«'La) 

Sl::i5:i:jll:SS!rnif $fc, K'1fUtrx;Ux- 
x;um<b^«. *cDgg^/ll^t;uitii«3. 5~7. 
ooeatcS^i&fiDfjt^^Lt^ S^;l/lt3!j(3. 5j|^3S 

[0 0 4 0] $/c, tx^ux-x/i/isfb^ (2) 

I*. iulB-fiBiC (V) T'S**lS«ifiK*{attulB-fi6SC 

(VI) T-mi^ti^m^^t^mr^yn-u^'SLit'^^y 
fel^T» Rio~Ri3ii, •i-n-^'nzkiRis^xtti^ai 

~ 2 0 <DK<b*^S55^ Ls ^nSlifcA^L^tcm— T't 
S^oTL^Tfe.fct'', CCT% Be^ai ~2 0©Befb7k 
S?StLTttx i9SB-«SC (V) lcfclt«R9 ©ift^Blc 

fct^TeO/T^ Lfc t © t m Ut©^ WS d t tf^T* So 

^fcr- R io~ R 13^i^i^^iis^ci^l-T«^,^^l^nss: - - • 

[0 0 4 1 1 IJS-fiSSC (V) •pS*ns«lfiBmffitl5 

iB-fiS« (VI) T'S*nsmfi!4*ffi<i:«*-rs:?'P-y'? 
S/ctt^^/^flKita^i^A^S^iS^K'Jtxyi/X-xyl/l^ 

fb^ (2) ©m^gtt. Rfra-rsiMSgicBSUTisi: 
%t±> ^®iK^/K^t;i/Jt35)«3. 5~7. ocommvz 

14fi«S<35:Sl&&tffey. *fc7. 0*e?LSt. 

[0 0 4 2] .If J t:x;bx-7^jWb^ (3) 
tt, l5ia?Jfyifx;Ux-?;U5i5fl:^ (1) iMlB'IfJ 

trx;i/X-x;U3S{b^%l (2) t®>g^%A^S^St<7) 

Sl^tJ:SL^6ns?Kytfx;ux-7^;Hi5<b^ (1) S 
XI (2) fi. ■l-n^'tiS^tJSrsfcrx^i/x-xynsty^ 

-oirn^. Rtj=3tfjs-r s* U7 >tt-fiig^:&wr s 

Be<b*^^y^-t. Jsfjsrstfxyi/x-v^jussty^ 

sc:i:*i«T#«tfxii/X-x;U3Rty7-». TIB-ffi^ 
a (VII) 
[0043] 

[<b9] 



■ ■ • evil) 



(1) . (2) lem-rssa®t.fl[)iP£«ii«. 



(8) 
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-n-rPtf;Ux-7^/U; t*x;u— I'VT^nfcf^l/x-T- 
yU; fcr-;u-n-:3^5^;ux-x;u: t'x;i/-<y:/5^;u 
x-xju : tr-;i/- sec -7^;ux— 7=^;u ; tf-;u- 
t e r t -::r'?-;Ux-x;U ; tfx;U- n -'^>^;Ux- 
; fcfx;u- n -'s^^i/iUx-T'^^u ; e-;u- 2 - / 
h^^S/x^yUx-T'yU; lf-;U-2-x>:*i>'X?;bx 
-t'VU ; lfx;U- 2 -;.< h+->- 1 -;><^;Hg^/Ux- 
x;u; t*x;U-2-^ h+->-2-p<^;Ux-x;U; tf 
x;U- 3 , 6 - v^^t^+t'ST^^^iUx-T^yU ; tx;U- 
3, 6. 9- h'J:t+-9-x->;Ux-7';u; tx;b-i. 
4-v^^^;u-3, 6-v^:t+-ft's:/f=-;ux-x;U; tr 

X;U-1. 4. 7- h'Jp<5^jU-3. 6. 9-\-'J^^ 

■y-x->;Ux-T^;U: i:fx;U-2. 6 — 4 -'S 
:rf^;l/X-7^;U; tr-;L'-2, 6. 9- hU:i-+t^-4 

-7=^->^ux-x;u ; 1 -p< h+5^:?^p^> ; 1 -x h^^ 
->:?'P'^>; 1 -n--?'n<K4^i/7P'<> ; 1 — rv"^ 
P/i?+5/:/P'<> ; 1 -n-:?h+s/rp'^v ; 1 — < 
■y?'K4^i':;^p'^> ; 1 - s e c -:rh:t^v'-yp^> ;- 
1-t e r t-;7^h+5/:/'P'^> ; 2-;«tmrv'yp^ 
>; 2-xH4^->:/p^v ; 2-n-yp?K:1r5/::^D'< 

p^v; 2— ry5'h4^->:?^P'^> ; 2-sec-3^h 

R'-R" 
I I 

c = c 
I I 

[0 0 4 61 (iCtf". RlO~Rl3(i|5IH<t|SlL:T'£ 

>, ^a^+-fe>, §a'^:^7'>. sa:i--5'x>, v^-r 

R ' 'R" 

I I 

HC-C- 
I I 

R"0 (R"0) ^ 

I I 

HC-C- 
I I 
R*'R'* 

[0 0 4 81 (set*". Rl4~Rl6tt, ^■tl^'nTk^K? 

5L\,tm.mm 1 ~ 8 coMft7k^a^5^ r i4~ r i6ij 
n^+i*^ig?xtti^»i ~2 o©K<b7ksg«*/T^ 



31 h4^->-i --y^rz/: 1 -xh+->-i -y=ry. 1 
-n-i^^p^K^^v--! 1 ->ry:/P/1^+->- 
1 -yj-y. 1 -n-:7h+->-i -^t'v; 1 — <v 
:f h+->-i -:75^>; 1 -se c-^h4^v'-i 
x> : 1 - 1 e r t-:/h^rv'- 1 -zfy-y ; 2-> h 
+5/-i-:^5^>: 2-xh+->-i 2-n 
-ya^^iy-^ --;=ry. 2-'ry7p^K+'>-i - 
2-n-:rh+->-i 2-'ry:?'h 
4^5^- 1 -i^^T^y ; 2-s e c-:?'h+->-i 
v; 2-t e r t-:7h+->-i 2-^ h+ 

->-2-:?'^> ; 2-x f-+->-2-:/5^v ; 2-n- 
:?^P/i?4^->-2-:?"x> ; 2-'ryyp/i?+->-2-:? 

2-n-:7l>+->-2-:7?> ; 2— ry^h^F 
->-2-:?x> ; 2-s e c-:?'h+->-2-3''?>: 
2-t e r t-:/h+i/-2-:/7^>^<S:*PtfSiri: 

II) 

[0 04 5] 

[<bi 0] 



• • . (VIII) 



L-'Sns?K'Jlf:ril/x-7^7U3S'fk-^<tLTtt. 
iC (IX) Xfi (X) 

[0047] 

[<bi 11 



■ • ■ (IX) 
R" 



• • • (X) 



a2~2 0©-fl5©x-^yue#|ft^S^<b*iiES. 
R ISli^^H 1 ~ 2 0 <DEe<k*^K. b li^^ipiSHlft^ 

o~io©S[*5xu Ri7o<j«:^aa&sis^ii:tt. 

0!)Rl7o»4|5|— T't)S*oTt^T^.<^:t^o ) TS*tU 
*i^oSy<^)5Ri^tf«-fi6SC (XI) Xti (XII) 
[0049] 



(9) 



!|$g|20 00-2 5669 2 



Wkl 21 

I I 

-C-CH 
I I 

R'*0 (R'»0) . 

R,8R.9 

I I 
-C-CH 
I I 

[0 0 5 0] (SCtfj, R23~R25ii, ^ti^tl^mW.=¥- 

xttM^a 1 ~ 8 (DmitJkmm^jji u r 23~ r 251*^ 

jE^flCl^— T?'fcS3S:-3TL^T«.J:<s R28~R31(i, ^ 

n^n:6cmm^Rii.mm^ 1 ~ 2 0 ©Bt-fbic^s^s^ 

L. R 28~ R 31 ^±fc^?l.^^C|^— Tt.M^ o TL>T t cfc 
t\ R26lig5^S(l ~1 0©-fiffi©Kfb!k^»Xl±Bl^ 
a 2 -2 Ofl!>-flii<DX-xil<«^KIi?§SMb*IRS. 

R27tt^a 1 ~ 2 oajmimmm. c tt^w^pi^i? 

R"R" 
I I 
- C-C-OH 

I I 
R"H 

[0 0 5 21 (icf. R32~R34tj, ^n^n^Miw.^ 

(1) •?-©-0®3|S!S*i«-fieiC (IX) XJ4 (X) 7?«* 
n. 60^»J<3D*Sffii>':— fiSa (XI) Xl± (XII)T-a*tl 
^mm^mU -^^ (V) tcfcltSRS -RTjbW:: 

a6^0~4©§J. r8 <rg5RS(2~4(D-ffi 

©^ffcdc^SStf R 9 fi«^iga 1-20 flDM^fciciilS-? 

(2) (V) T'S**l-5«^te®3f*«-rSt, 
©T'SfeoTx ■^■©-OCSia^ii'-lgSC (IX) TSStU 
<)^0StJ(D3fe4aB<?-^ (XI) 7-S*nS^jg«WU 
— ®SE; (V) tCtSltSRS ~r7 ijjiptizTicm^^. aiJJ 
0~4<Da. R8*f«K^S{2~4fl!>Z:ffi©gg<t*3S»S 
XfR9 fi«S^ai ~2 0©^<fc!k^ST'S5t®. 

R"R" 



(XI) 



CXI I) 



«i3g«wt-«t©. atf-i-©— ^©sfeisitp^ ±iB-fisic 

(IX) X(± (X) Ta*tl» A^O^y03|S^3B«-«SC 
(XII!) 
[00 5 1] 
[^b1 31 



(Xlll) 



[0 0 5 31 (3) r)<^5feiS*iS-M^ (IX) Xt± 

(X) T'S*n. 6^0»g<D*4g*(«-|gJC (Xlll) T-S 

*n5«jt*«u -isic (V) icjit+sRS ~r7 

fttCTkiillS^. a!!j«0~4©a. r8 <?gSiSa2~4© 

=fflia5K<b7k^»&tfR9 <j5^Siai~2oa)Kfb*lll 
(4) -fiSSC (V) T-^**l««!^(fi©**Wr«'fc 

©t-^-dt. (IX) T-a^n. 

6^01^ y ©5fefiS3E?— flssc (XII) T-s* ns^it^ W 

-flSSC (V) tcfcltSRS ~r7 ti5±|lc*^JS?. a& 
0~4<3Da» R8«5gejiEa2~4<D-ffiOBe<b!kaiSS 
IfR9 A^B?^ai~2 0®Kib*^»T'fcS'feCDo 
[0 0 5 41 Sfc. *5I^^CfcC^T^±. lulB-fiSiC 

(V) -^tti^mmmiSi^mu ^(o-'ixo^i^ 

®^ (IX) T'S**l. A^OBiya)5l5fig<?-«5C (XIV) 
[00 5 51 
[<b1 4] 



-C-C-0 (R^O) . R' 



(XIV) 



R'»0 CR'*0) d 

[0 0 5 61 (SCfs R35~R37lt, ■?^tl^tl*IRIl? 
XttK^a 1 ~ 8 <T)Be'fb7k^S*5T ^ti 6 ^ifc*l'^L^ 
Kl^— T'£.MJS:-3TU''Tt.J:<s R38RtjtR 40^:^+1^ 



ni^^a2~i 0<Dr:fiffi©m{b*^S«5^U ttl^it 
■f-ti^fteg^ai-i 0©K<b!k^S«/T.U ^-ti^ti 



(10) 
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lC|^-T'tS3S:oTU^Tt.J:<. $fc«a®R38oti«6 
«lg^lCti«a® R38oi4ll-T-t.S«:-3TU^Tt. J:t^ 
U ^OR40oii««*lg^lCtt1fia©R400tti^— T 

OR*' 

I 

iCHi CH) — 

OR'* 

I 

CHCH) 



I 

CHj 

[0 0 5 81 (^(f«, R«li^|gai~8©^<b*^» 

»?^«3b''3 0 0-3, 00 0 (JJS U<tt3 0 0~2. 
0 0 0) T£oT^ ;t^<3D5|54ntf-fiiSC (XVII) JLit 

R*' 

-CHz CHOR" 
-CH = CHOR*' 
[0 0 6 01 (SCttj, R43iigesai~3a)7';l/*;i/ 

H H 

I I 

- (C-C) - 

I I 

H OR'" 
[0 0 6 21 (^^. R4S^tmm^^~3(D6i^mzJi 

To ) Tmiti^mmmUL (A) ^^rsdeytr^yux 

H H 

I I 

- (C-C) - 

I I 

H OR" 

[0 0 6 41 (^fp. R46l±i^3Ra3~2O0»?rtfu 

■To ) Tm-^ti^mmmni (b) <!::&w-rs?K'jt*-;u 

X— r;|/ita^i* CiiU (A) ®R45sif 

(B) <DR46tt|^-THi^t\ ] /mtCffillCfiM**! 
R456x^^ai ~3<D7';U+;US. R^e^tj^^gj 3 
~2 00!)7';U+;US©ii^fi^J;y»S L<. !|tl::R45fi« 
x^;US©«-&0!)*JSM^-^R45<j5p<^;USXttx9^ 
R46fi«Be^iif3~6©7';l/4^;US<7)li^©KS^ 
ftOH^fi^JfiST'. «*'T't.R45ti5x?yl.«. R46i,Vy 



t::z;Ux-7^;b3^<b^%t.ffiS-rsc:<!:6>T'*5o ?9 
ic, *i^^lci>u^Tl±. TIB-MSC (XV) Xt± (XVI) 
[0 0 5 71 

lit^ 51 

• • • (XV) 



(XVI) 



(XVIII) 
[0 0 5 91 
[fbl 61 



• • • (XVII) 

• • • (XVIII) 

mr^Ctts^T'f^^. */c. TIB— (XIX) 
[006 11 
[^b1 71 



(XIX) 



(XX) 

[00 6 31 
[fbl 81 



(XX) 



(A) tmmmm (b) <!:<Di'j^i*. ^;ntT'9 5 : 5 

~5 0 : 5 OOgffliWS L<. 95:5~70:30 
[0 0 6 51 l5IB©#Ue-;Ux-5^;U3S<b^?45(i. lu 



(11) 
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^n. jg^bdc^it A^b^^ir, ^'•jA'cmm.. esM, 

^^b^. ie<bS::JS*i:if!pif6tL. cftSro/H' 
XKSOJtt'T'ttx 1tic=7-y<b*':'«i?»aT'fiS. s 

= xf^;l/ig{b7';U5;::'?A, -^xg^yUffitBSf 

[0 0 6 61 ctiStJi^'^te-tiSzk, 7';l/a-;l/3l. 

'rv:?'^!/— ;k sec-:?^^y-7k te 
rt-7fy-ib. sa^o^fy-^u, ^S's^ity- 

1~2 0(Dfafflflia5Se7';U=l-;k zy^uz^up-vi/S 
(SfCKSfSS 3 ~ 1 0 o:Ffiaf0flia6Sl7';U=l if 

[0 0 6 7] t^x/^x-7^;Wi<!i::t;^*>^t^D^^tlJ^«B 

□ hr*>K : n -HSU : vffiil ; n -^^K : 

2. 2->?^g^;i/iSK; 2->^;i/^m^; 3-y^7i/ 
4-p<^;l/^mif;x:^vhK; 2-;><g^/U* 
:^p>^; A^^'J^i/M; 2-x5^7UA^p>^; 2-n 
-yai^)\y^mm: n-y±ym: 3. s, 

[0 0 6 8] t^=/^x-x;^PJ±a■&^^:fflt^«t 
t,J:L>o z:<7)lfx/Ux-7^/l/31tK»;l/<tf>Ki:©#ttI 

mt. mm^^^ lt o ~ i o o °cigM<DigitTsi5* 

fflO>5Ci:*!«T?*53t?. ■?-<3!)$$»jai-r5C:,!:35:<El6 

[0 0 6 9] ^^v^-com^mt&^mt. z^m- 
Jg^iEii. trx/ux-7^;i/StA;i/?K>Kt©wiin%i** 



[0 0 7 0] •Ifisig^tt. *, T'vl/u-yu^, 7 

nfc^Ky T-©5l5D^ti. ii5Il<D:&a{uJ; ymMOSt;:^ 

;k T'S K^<!fO^S*PlfSiit]frT'*«<)\ ia»© 
se<b*^. x-xyUSlfZ/UP-^UOHSftW^ LU. 
[00 7 1] luS-«SC (VII)-?-S**x5trx;Ux-7^ 

t^. -80~1 50°COST'BiS&-r«J:(t:tfT*. il^ 

tt- 8 o~ 5 oxo>mB<osmT^^3 utt^T^^o s 

fc. a^SESliSCSHSS^I 0«>6^61 OUtP^^T^ 
it. l9fB-«giC (VM)TS*nsif-;Ux-x;U3Sty 

^ < -r 5 c: t T'¥i^5J?«<Dffitvif y enso 
[0 0 7 2] z:©«^SJSttv il^?gii©??STic?Tto 

ea^tfN^^+J-v, 'O-b'v, H;l/xv*i:tDK'fb*» 
ISs Slfx5^;Ux-7^/k 1. 2->^p< h^->x^i>. 
^ h^t Kp^^v&ifrox-T'^nsoJgjS^Sigtcffi 
ffl-r^iitftT'^Sc sfc> cios^stsiiT'/i/^y^ 

J:y. g6?)i:-rs-^iC (V) 
rS'iey lfx;Ux-7^;U3S^{b^ifj«»6*iS. 
[0 0 7 3] *SS^«^^:«t^*?l^y Ifx^ux-T^yui^^b^ 

m\t. m^i,TcSi=>\zmm/mm^)Vim2. s~7. 
u:aB«*y?-«ssif«cfc]b'«-j?*«. r^to-s. 

«/K^^;UJ±S«*:*t^ty^-©Jt**':*:*ltntf. 
^lg/il^^;l/Ji:©**«:?Ky^-ii«#6ns ge^/H 

3StiUjt©/jx*t>^y?-©ttmfi«**itnif. mm/ 
[0 0 7 4] ±iatfx;i/x-x;i/3K^y?-ros 
3 -/US. 7iy-;us. T'-fe^'-ii/Sarftr^/ux- 
-sicjzoTfeprtiT'J&s. a^-r«^y^-«fcyBe^/ 
gaitfesij.!: LTffifflrtitf. jsiftty v-j; y K^/^^ 



(12) 
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[0 0 7 51 hrz^;H-?;Hi5^y7-t:i-U 
[0 0 7 61 luS©flD/1f'J^-;Uxx?;l/tLTtt. i!> 

tu^>m:ii7.'r)\^twife>n> m?n£-mA (xxo 

R47 [OCOR48) f ... (XXI) 

1-22 ©gfkTklgS. f 2 ~ 6 <7)Sa*.T^ L. 
«D-OCOR48{i|^— T'tSfeoTC^TtJ:C">o ) T'g 

-[0 0 7 7i ±IB-^ (XXI)t::tel,>T. R47ttg|i&!k- — 

L < ^m^» 2 ~ 1 0 ©T'jU^lr^l/S-pSSo R48li7Kill 

w.i'Rimmm i ~ 2 2 o«<b?k^»T'£ u . l < 
^mmSL2'^^ 6©z;u+;u»t««o ±iB-^ (xx 

R49- t (ORSO) g -OR51) h 
(SCf. R49tt*^II?, ^igai~1 OtDZJl/^l^yU 
», l?^Sif2~1 0Oy'->;USR«ie^2~6<l€:« 
rSK^St 1 ~ 1 O (DfliBfiSlKfbTk^S. RSOti^SSif 
2~4fl!)^/U+U>». R51tt*igJE?. ge^ai~1 
0<3[)7';i/+;USXttK^SI[2-i 0O7'->;us. hi±i 
~6®MSj. gl±gxh(DTi§filtP6~8 0<tS:«St* 

[0 0 8 01 ±IB— fiS^ (XXIV) lCjJt>T. R49, r51 

Lt^T'yu+yuS^Bematti-eT'fi^. 

[008 11 $rc. R49, RSIlcfetJSSy'i^il/SOy' 
tt> ±IB7';U+yUS©*ft«9tLT^lffcM!a?ai~9 

K^a^M o^s^stj^jitcffljgSA'^iiTu «» 
Si^^usiS^fi^feSo »SLt^7'->;^So!)Kms^^i2 

[0 0 8 21 R49stfR51jb\ U^ftlt.y'yU+yUSXtt 



i)TS**i«'1?'J*-;UxXx/Wi. -ISSC (XXII) 

R47 (OH) f • • • (XXII) 

^fiffiZil/^-yUi:, -fiSSC (XXIII) 
R48COOH • . • (XXIII) 

{^fp. R48tt|i}|Btl^UT'S-5o ) T-S*tlS*;l/<l? 

[0 0 7 8] ±iB— ®^ (XXII) Tg3-n«^fli7';l/n 

-;k hU;><5=-p-;Ux^>, h'Jp<f^p-;u:/PM* 
>. -jfy-buv. 'O^Jxgxu >^^>^tx"j 

— (XXIII)T-S*tl-S*;l/'K>M<!:LTl±. m?H£ 

zfu\d:i->m.. mm.. tf/^u>®. ^m^. tiyu~y 
^■t>m. -hyoim. ^^^yuiJvii. tizroym. ? 

[0 0 7 9] B5fB(3>®#uz;u+u>^'J=i-;u<tLT 

tt> TEO-flSsS (XXIV) 
• • • (XXIV) 

7''>;l/»T'»%«l#lE«. R49i: R51«fj:ftXi,%tc|^-T' 
^,a!5:■^Tt^Tt.J:t^o * sic hf)'«2Ji<±©Jl^l::t±. 
1 iJ^-^iO^aORSnill— T't.SS:oTt^Tt.J:C^» 

R 493tj«ig^(a 2 ~ 6 wr sssga 1 ~ 1 0 ©ugas 

>m. 'yyu<y=}-u->m. ez-f p'\+->b>ss:<f« 
stifle e^tt3~6<i«^-rs 

yl/:i, 2, 3-h'Jt Kn+*>->^n'\+-9->: 1. 

3, 5- hUt KP=t^->->'5'P's4^-9->^<t:«D$^fiiZ;U 

[0 0 8 3] c:©igtefi£M<fc!k^S©K«atf 1 o:&s 
5f^Lt^K^a^i2~6T'£s. luiB-fissc (xx 

IV) «t>fl!)R50ltgg^a2~40D7';U4^U:/ST'a6y. IS 

^Ztt^^Z-^^o 1»?tf©:d-4^->7';l/+U>Slilll- 
T'feoT'fe<fct"'U 2^@JU±©*+->y';U+U>S<r# 
**iTt^TtJ;u^6\ i»?^t'ic'>^<tt*4^->:rp 



(13) 
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[0 0 8 4] t?iB— ffi^ (XXIV) if©htti~6rosa 

6^^ifi2. 3. 4. 5Slf6{l$Wr«^BSfilS<b 

hii^n^+iz. s. 4, ssife 
7£ u . g X h <o^im»mBsm^mit^t:$i9m 

[0 0 8 51 tufa— ®JC (XXIV) T-m^tl^^VTjV^ 

ii«^5|5JS»c«LT. 5 O^^l/yoJ-XTtcSSiaSSiJ^ 
^0-C-R''-C-0 

II II 

o o 

[0 0 8 8] (SC*. RS2ttM^ai~1 OOT'Vlz+U 
>». R53tt]^^a2~1 0®7';U+U>»Xtt^^ 
4~2 0<7)^t-:^^-9-7';U+U>S^5?-ro ) T^*n5«l 
fiEmm^^U 6^0»^^MS«3 0 0~2, 000T-fe« 

— flSiC (XXV)>f(3DR52t±i^^g!f1 ~1 OtOT^ylz+U^S 

S, 1. 2-5?^9^;l/x^ix>S, n-:?^^;Ux5^L'> 
». -f y:?'^;l/if^U>a, i -x^;i/-2-p<^;l/x 
^ly>m. 1 -X5^^l/-l -p<^;Ux5^U>», h'J;>< 

Sfc. R53lige^a2~1 O^DZyl/^^ 
U>SXl±g?^S!r4~2 0(D:i-++t7;U+U>S*5^ 
r. Z/U+UVStts M<*:«lU:ttR52oSft«>l (fiU 

^^u>»^i^<) ti^ar-sUs »SL<ttK«a2 

WUltt. 3-:t=^+»--1. 5-'«?V^U>S: 3. 6- 

v^:i-=t^^t- 1 , 8-:i-5'5^UV»; 3. 6. 

4^-9—1, 1 1 --^Vxi/UVB; 3-:t+*^— 1. 4 

-1.4. 7-hU^^yU-1, 8-:r^5^U>S; 
3. 6. 9-h'J^J-++*--1, 4. 7, lO-T^h^;** 
^>U-1. 1 1-r>>7=^>'U>S; 3-:i-++*^-1. 4 
-S?x5^;U-i. 5-'^>^U>iB: 3. 6-'J*de-ff 
-1, 4. 7-K'JX?;U-1. 8-:i-i'?U>S: 
3. 6. 9-h'J*++f-1, 4, 7. 10-7^K5X 

1 1 -■^yT'S/uvs; 3-*+-9— 1. 

1. 4. 4-7^h5^^;U-1. S-^>=Hy>m: 



2:0D*ffiS©^^a<?5 0^;U%«ajl%t?ftS14 

[0 0 8 6] i5fB-ffiSt (XXIV) ■pS*n«.1?'Jy'/U+ 

-jl/v^^^^^Ux-T^;!/. <K'J*+->x^b>/:K'J 

X5^ UV^K'J :t+v'7'P truv-^^y zi-;l/v?^^/Ux- 
T^^k /l?'J:t=<^v'x^b>?Ku^+i/:rntru>^'ja 
-;Ut-/:/^;i/x-5^;l/. sy<Kij:i-4^->:/'neU'>^^ 

©.#.T'»iST'£«, iulBaxOdfJxXxyl/tLTti. «!l 
Tltf-IKSC (XXV) 

[0 0 8 7] 

[<bi 9] 

R'^-^ - • ■ (XXV) 



3. 6-'J:t^^-^. 1. 4. 4. 7. 7 -'S+tJ-y 
^;l/-1. 8-:j-^'f^U>»: 3. 6. 9-h'J:t+-9- 
-1, 1. 4, 4, 7, 7. 10, 1 0-?t-^^;><^Jl/ 
-1. 1 1 --iy^T^i/UVS; 3-:t+-y-- 1. 2. 

4. 5-^h^p<'?-;U-1, 5-'^>^U>S;3, 6 

1. 2. 4. 5, 7, S-^^+ty^vU- 

1. 8-:t<79^U>S; 3, 6. 9 - h U^j-^-y— 1 , 

2. 4. 5, 7. 8. 10. 1 1 -:t-5/1>P<^;l/-1 , 

1 1 -'5>x->u>s; 3-*+-y— 1 -><9^;U-1 . 
5 -'O^uva ; 3 -:t^->t- 1 -x^;u- 1,5- 
3-:t+t>--i. 2—:;pt^;u-i. 5 

-'O^^uva: 3-*+-y— 1 -^?/u-4-x^;u 

-1. 5-K>g=-U>»; 4-:t=t^-y--2. 2, 6. 6 
-xh^J><5^/l/-1. 7-'S:/f^U>»; 4. 8->^:i- 
++^■-2. 2, 6, 6. 10, 1 0-'s4^■9•;><5^;^- 
1. 1 1 -•5>7^->U>S«:<f^W5S:i:3b''X^*S. 

^fc, r52. R53^^^^^ii§^^:|lUT't.M&oTt^T 

[0 0 8 9] t9IE-»« (XXV)T«**l«llill& 

Sl/1?gxXx;l/§I^Wt. iJ^^a (GPClcJ:«-ll^ 
IS) <?3 0 0~2. 0 0 0T'JB«2:<t*i«M$Ll'>o 
T'»?S<?3 0 0*SI©4,OT-l±. ilJ*!iS<>«/>*r^x 
^/c2, 0 0 0«Sil«'t>©T'tt'7'y<?;^tt<t^:tl> 
•rnt.;^r^^5fltLT»$L<&t^ C0)<t-5fe<KUx 
X7^;^^^OL^T^i. BPSiiliiiffiW0 9 1/07479 

tf-ffiSC (XXVI) 
[0 0 9 0] 
[<b2 0] 
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R'*0 CO [ (R^'O) . CO 
II II 

o o 

[00911 (SC«f . R54Stf R56tt, ^tl^timfltSL 
3 0WT©@E<b*^SXl±S^a2~3 OtDX— 7^;l/S 

feS35:oTL^Tt.«fc<. R5Slti^jga2~2 4©7';U+ 
U>S. i ttl ~1 0 0<^>SSi. j lil ~1 0©S8if^ 

[0 0 9 2] ±eH!£SC (XXVI) ^^:t5C^Tv R54stfR 

56ii. ^n^etLmmms oiuT(Dmit^mm^itmm&. 

2~3 0<7)X-xjHe^5WrSi^<b!l(^»7:-£-:>T. 

yUS. ^y:f7=->;l/S. #ax'r=i->;US^f©Bgte 
ifcDiijaiSCK'fbiksRSx •7x-jus. *ah'j;us, =& 

;Ux^;US, 1 -y^yU-1 -7ix;bx^;US, 

[0 0 9 3] KIRa2~3 0OX-7^;|/{e^*« 

r5K<b*^»<t LTiis eaiitf-ffi^ (XXVII) 

- (R57-0) k -R58 • • • (XXVII) 

(SCtf". R57li^^a2X{i3©7'^U4^U>S (x^U 
>S. yotrUVS. h'J^<^U>S) s R58(±gt^S( 
2 8WT©Bifli6K^ Bi3^JCXl±^Sfi|ge<b!k«S (R54 
Slf R 56(DMft^JT'Plf fca t ©) , k 1 ~ 

2 0(!DffiB[«5^-r. ) TSS-ftS-J^^U^-iUX-T^/U 

e^j;e<nciix^U>-5fU=i-;Ut/^?;Ux-^;U 
». x5^U>-9'U3-;l/^y7'^5';l/x-7";l/S, v^x^ 
U>-jf'j3-;l/ty n-75^;l/x-xvl/S. h'Jx^u 
v^^^uu-zu^yxg^/ux-T^iUS. ::^pfcfu>^^'Ja 
-;i/^y^^;ux-x;i/», :3^ptfu>'5^'j=i-;i/^y 
:75^;Ux-x;i/S, v'^PtfUV-J^ua-zu^yx^zu 
x-^;i/». hurpi^u>^y=i-;uty n-^^'^zU 

R59-0- (r61o) p -co- (C 
(SCc*'. R59SlfR60(i, ^■n^nB5^ii1~2 0©fli 

6i&ifR62ii, ^^n^nxg^uvsxtt-fVTrptru^ 



, Rs> • ■ • (XXVI) 



X-7^;US3a:if*^tf«Ct3!fT'*«. R54RtfR56lc 

S ; -rvys/u* ; i/^'P'\+->;i/S ; 'ry'v;^^7U 
S ; 3 -y f-iU'\=ir5';u» ; i . 3 -5?y ^ju::^^;u 
S ; ^+->;i/S ; :t^^;l/S : 2 -x^zu^N^^i/zi/S* 
t*057';l/+;US. xf^uy-JfUP-;U^yy^;Ux-x 
x5'U><y'J3-;U^y:^^5^;i/x-x;u», yx 
^u>^^«ja-;utyy?iux-7^jus. hyx^L/> 
<3^'ji]-;utyy^;i/x-7^;i/S, :rptf u^'i^^'^a- 
iu^yy^^iux-xvus. T'pkfu^^'ja-yu^y:/ 

f^iUx-5F-;U». -:^yptrbV^Ui]-;Utyxf^;Ux 
h'jrpbi*u>'J*''Jp-;u^y n-:/f^;l/x 
-7^;i/»^ i: ©T^zu^^ U y •i' U 3 -;l/^y T'iU+yl/x- 

[0 0 9 4] Sfe. S9S-«SSC (XXVI) ^^fct^T, R55 

ttx^^U^B. :?^PtfU>g. :?^^U>S. T'HU^ 

», y^yU'V+'VUV*, x^yU-^+^/bV*, :d-'5"S' 

y^u:/». y:^-y^u>s. 7^*y^b>». Fx* 
y^^uv*. 7^h55r*y^u>»fi:^*ptf«ctfi« 

T-^^o R55o^l^miS[fe«lg^^*. «a©R55ttl^-T- 

[0 0 9 5] C©— fiSiC (XXVI) T'SS-tlS^KUA-zK 
»?fi (MTltli^?a) fl<3 0 0~3. 0 
0 0s 5f^L<t±400~1, 5 0 0<Ot>£Oiy!»®T-^ 
«o »?gfi«3 0 0*3S©tOT'tiv i)jil4S6vJ\*-rS^ 
TSsijlbtLT^T^ii^T'^yx 3SetC3, OOOSS^S 

[0 0 9 6] c:<D?Ky*-?}?^-htt. sa<D:5a£fi:<fe 
Ui!i3fir*Ct3e«-p*«if. Jl^ttleffiv'xXT^yUSS 
t^^±*7.'!f>35:i:<DBeKx;:^7^;^fB^^4@|»<*i:fliEfiS6 
:iflii7';l/=i-;U*Il)^i:LTSiji**i«. c:ti6*fflt> 

^-K(Diata£tcSfjltfJ:<. -l6l!:tix;^x;Uitjft^ 

[0 0 9 7] ±B<Ky httitPii¥3 - 2 1 7 

4 9 5^iiS^cpaa^ulBS5•ns'fc(D«L^•rtLtffi^■r 

(XXVIII) 

r62) q _o-R60 . . . (XXVIII) 

S^g^U ^■n6ttfc*Pt>lu|ll-T't.SfeoTt^Tt.<fc 

<. pstfqttv •?-nipni~i oo®a«5^r« ) t* 

S^nS^'Ja-iUx-x^UA-^^-t-^ffi^t-Scl 
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[0 0 9 81 ±IB-fl6SC (XXVIII) lEfet^Ts R59Rtf 

yua. ^aT^h^xv-zus, ss'^v^'xv'ius. sa 

>>p^+->;i/S. 'j}i^i\fi/<pu'^^>'ivm. 7=^*tK 
s. =&ah'j;us. sa+->u/i/S, sa 

R«3o — 11— C-0-R"-0 

" [b 1 "0 1 1 {^^. R63Ri;R64ti7 

i~i 5<D7';u+;i/SXtti^^lS[2~i 2®iffi©y';u 

U rtt0~3 0OSSJ*/T^-ro ) T'S**l«Silx;^ 

[0 10 2] ±iB-9eit (XXIX) H:^St^Tx R63atfR 
64tt. ^n?n^^liEl~1 5. »«L<tiM«Sf2~ 

90Tl\^^l\/m^\tm.mm^'-^ 2. »$L<tt2~9 

©H17'il/n-;U«|S«5'.U R65tt^iga2~1 2> 
0 . »^ L < (i 1 ~ 3 0 ©SSl*5^r= ±iH^<**3Sfc 
®Sai4figti«««fca6»$L<^t>o R63RtfR64tcj5 

tt. ^?^;i/S, x^^yus. n-:/ptf;us. n-:/5^;u 
S, n -'S>5=-;l/S. n-'\=t->;US. n-'VTT^;!/ 
*, n-:i-j7^;U», n-y-;l/*, n-T^S'/l/S. n 
-':7>x>';ua, n - Kx-»US, n - h 'J xi^jUS, 

n-^h^7^->;i/». n-' ^>^T^->/i/«. 'ry:/Ptf 
;US, -ry:?"^;i/S, t e r t-^^;ua. -fv^>^ 
;i/S. 'ry'\+->;us. ^v^y=f-)\^m. <ry:i-^^;i/ 
g. -ryyx^us. -ryx->;i/S, -<y:7>xi/;u». 
■<yKxi//us. -fyhUx->;us, -ryxh^F-v/u 
». 'ry-^>-s«x->;uKa<i:*W5c:<!:*^T'**<. 

[0 10 3] ^fcs B?^a2~1 2<0 2ffi©y';UZl-;l' 

^tLTlix ai^Wlttt, x^u>^fU3-;b: 1. 
3-:/'p/^>5^:i— :^peu>^u=i-;u ; 1 . 4 
-:?'^!>v^:t-;u ; i, 2-:/^>v':i--;i/; 8-p<9^ 

;l/-1, 3-:fP/\'Vv':i--JU; 1 , S-'O^Vv'^t 



S. 7xx;l/X^;US. Xf-U^US. -»-^-5;US*<5f 

[0 0 9 9] l«B-ISiC (XXVI II) T-S*+l«-5^U=I- 

a-/l/ty7';U+;l/x-xil/«. lt«»fi36jS©7'/U3 
-;UOglKxXx;U®aa«H??5TZ*x7.x;l/3iJg*-t*« 

X-x;U*-#4t.- HCOt^Tli. !ttii¥3 - 14 9 2 

-fieSC (XXIX) 
[0 10 0] 

[<k2 1] 

-C-OR"' • • • (XXIX) 



2-x^;i/-2-p<5^;U-i, 3-:rpy\°>i:? 
1. 7-^r^f>>^:i--;u ; 2-^^)i/-2- 
:rptf;u-i, 3-yp/\°>5?*-;u ; 2, 2-v^x^ 

-iu:i. 9-/:^-v-:'^-;i/: 1, io-x*>-:?* 
— /U;i. 1 1 -•:7>x*>v'*-;l/ ; 1 , 12-Kx 

[0 10 4] *6tC. R65x^-a;ttx;5]^SSi2~1 2© 

>a; 2-;<5^;i/h'jy^u>S;^>'Si><5^u>'»; 
2. 2->fpf5^yi/hy^^u>s;'\4^-9-y^u>s: 
2 - x^^ju- 2 - ;>< h U ;>< ^ b >S ; 's::^^ p« 5^ U 
>m; 2-;>'^;U-2-:?'pi^;n>'j^5^u>® ; 2. 

[0 10 5] ±IBg|»xXx;l/®»?Stt«Ft::lS:£*n 

05*;b^S. a¥l^i>?-»6^2 0 0~3. OOOOtCiB^ 
»Sl::fiM*tix Sf¥J^?Mfl« 300~2. 000© 
t©fl«J:y»jSlcffi«*ti«. ±iHBl^xXx;^^^ot^ 

Tf±x itM¥4 - 6 3 8 9 3 -i-iistci^iffltciaas-nT 

L-'«t>©*L^-r*it<£^"r-5Jli:i»«T'^^5, tyiB(5)©<K 
•Jx-xyU>rh>tLT«» ffil*«-flea (XXX) 

[0 10 6] 

lit! 2] 
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[0 10 7] (iC4's Titi ~8fiffi©y';l/a-;l/«». 
R66ligtSa2~4®7';V:*^U>S> R67ti^^;USX 

©a, xtto~7©a» 3b^ow+xtti~8*3srcu 
viioxtti^a'x-r. ) T-m^ti^it^^mif^ct 

[0 10 8] ±iB-H»iC (XXX)tCtet^T. Ttt1~8fiffi 
LTtt. 1 ffiy»/Un-;U"<!: LT. ©"Jx-lf ^^^iUT'/Ua- 

=i-;u%<5:<DlgI6ffiiiffi5';un-;u; 7xy-;k 

;u. :^-:7 K-JU«:if©^SSj7'/U3-;u : ^■y'JjUTJU 
Z3—)l. 7x-;Ux5';b7';Ua-;US:<!f©^#BiflfiSly' 
7U=i-;U;Slfc*i6©Si5»x— 7^>Wb*!!i*<5:^x 2<i 

^□-;l/rp/<v; h'J^^D-;Ux4r>; h'J/5^P 

-;l/:?'^>;i, 3. 5 -'O^iv h 'J^t— ;l/^<!:<7)il 

fcfPSrp-;k 5 - s e c -:/^;H:fP«'P-;US:i:0 
4fiffi~8ffi07';ua-;l/<!:LT. fi8^«'^>^'xU 



. • ■ (XXX) 
5?^'J-b'J>. v/H^^iv. h'J^'^U-b'J 

[0 10 9] lul3-flS^ (m)ltfct>T. R66t- 

S::?"Pi^U>S:x^;Ux^U>S; 1, i -v^y^ 
jUx5^U>g;i, 2-5?P<^;l/X^L'>«e:if=&W 
SCti^T-^So *fcK R68~R70T-5T*tl«Be^a2 
OJj(T©BglSai. 5?#fi!lXtiS§flia666K<b*^»<!: L 

T«;-^J^tf p'^/l'S : x5^;i/» ; :/'p fcf;U» ; 

S ; 'O^yum ; 'xyf^yus ; ^^'^yi/S ; y x;i/» ; 
xS/yi/S : ■5>7^->;u» ; ^-^ 'J;l/» : 5 'J X5^;U® ; 

y:/'ptfjua: 'fy:?^f^;u«: 'fyT'HyuS; 2-x^ 
[0 110] KJIB—flSSC (xxx)^^:fe^.^T. sSt^utto 

(t«x-7^;i/g©s-^]e«iiu 

©Stt^Hfi?* L<fet^ wJ±1~8© 
a. xli0~7©aTfeoT, w+xli1 ~8<DK^* 

l\ vl±03Z.l±1 T'JBSo ^fc> sXwfi©R66{i^tl 
^'♦ira— ■pt.S&oTt"'TtiJ:<s uXw<l©R67(i^ 

ta3a:oTL"'Tt«fc<» *eicxti«2jeui®*i^» xis 
[0 1 1 1] ±iB-lgiC (xxx)T-a*ns<K'Jx-7^yu 

4-1 267 1 6^4i«) s ^*t>tt*SHb-:^>UPX'j7 

At-^ h >*SL>TSKb-r«:&^ mmw-3 - 1 6 7 1 
4 9^1i^) 5ffll^S^:^:3b^T*5o 
[0 112] BiliE®©7->m<b-atLTti. 
{b->'J=i->JA. /<-7;U:i-P?KUx-7'ji/. 7)bt» 
t / 7 ; p ; U+ ; Ufcf — ; l/x - ^ y U <>: ©5 jS'(b^«8& 
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(XXXI) 

Cn H2n+2 
(SC«<Sv ntt6~2 0fl!)BaS5^r. 
tl>{C^ -SSA (XXXII) 

Cn H(2n+2-y) (CF2 -CF 

[0 113] ±12-^2^ (XXXI) T'S*tlSZ;UA>li 

t»;i^^ci:t<7^>:-/-yu\^y=t)>:2, 1. 4- 
fiSSC (xxxii)T«s-tis/«-'7;i':i-n7';u+;Ut-;bx 

^Qn-^ntTjI/kT^iH— ?JU. /<— ^^P^nn-:/ 
[0 1 1 4] 

[Hffieyu Jt«i«!11. 2Stj=##«>Jl) »54i:LTf 
?jf'Jbf^;l/x5^;l/X-7^;U (a) • ?t^'J-<y::^^;Ux- 
x;l/ (b) ^^•SfAitS^^* [a*fit/bm=9/ 
1, «liteJt6 8mm2 /s (4 0°C) , a^l^5J?M7 
2 0] :£«fflU ^roS>ft(C. MiaiC^r-^iDSiJ^s 

i§m!|&£3S^T'%ia(c^r»j^T'S^u 
;&if>i&i£ii@(c£(t%Sjiitag (UT. -;ib1^1£flg^t^ 

SIS 



CF2 =CFOCm F2m+1 • * ' (XXXI 1) 

(^fp. miii~4©sa:&.xx-r. ) T'a#n5/^-7 

;U:i-p7'7U4-;Utr-vUx-x;U%SJS*-t^T#6tiS— 
(XXXIII) 



HOCb) F2mtl) y • • • (XXXIII) 
[0 115] CS£E1£lg] 

i|4 : :fn-y^7/'e>'=A390 (T'yl/S**) /Aisi-3 

135 mw 

: 1, 000 I bs (4, 4 5 ON) 
: 2 9 0 r pm 

3 0 m i n 
: R 1 3 4 a (P>!*ii^^) 
: ':fU'y^(DMH® (mm) 
:ASTM D 2 670-94 
61 Cattttfg) 



m m 



[0 1 1 



250 



n 
mtao 



a : 7 0 T 

:iOkg(100N) 
0^ : 3 0 0 r pm 
HK^P^ : 3 0 m i n 

:R134aMA(0. 6MPa) 

mmms : zru^y<7comn^ (mm) 

MSk^ '.Proceedings of the 1998 International Re 
frigeration Conferenceat Purdue, (1998),P. 379#^ 

[0 117] 

[S1] 









^mm2 








0. 5 


0. 5 






^ 
S 
wt 
% 




0. 0 I 




0. 0 1 






0. 7 


0. 7 


0. 7 


0. 7 


WSM^ : (mm) 


0. 4 7 


0. 7 0 


0. 4 9 


1. I 3 


7riM^^:S^ (mm) 


1. 5 


K 6 


]. 8 


2. 2 


wmm (Q/cm) 


5xl0»» 


[ixlO*^ 


5X10'" 


1X10'* 
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*3 :lKbl»ihaiJ (7iy-;U3i5) . Sai8i9J (x^K:|^ 
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C 1 OM 105:14 
107:24 
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C 1 0 N 30:02 
so: 06 
40:30 
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mm^^immiaSn^T^ 1 S1 # - — - BB44A BH02C BH03C BHOSC- 

CB02A CB13A CB14A CJ13A 
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